Alterations in liver function were studied in patients after anaesthesia with propanidid or thiopentone, and nitrous oxide. During a series of short gynaecological procedures small (clinical) doses of the agents were given and no significant abnormality of liver function was detected. Following a series of longer surgical procedures, in which very large doses of the drugs were given, abnormalities in liver function were detected following both thiopentone and propanidid. These abnormalities were statistically but not clinically significant.
Before a new drug is introduced into clinical practice it is desirable to confirm that it is no more toxic than any of the drugs currently in use. This is particularly true of hepatotoxicity since suspicion has been cast on halothane (Virtue and Payne, 1958; Chadwick and Jennings, 1964) some years after it had been introduced clinically. Thiopentone has been administered to many millions of patients over the past thirty years and in normal clinical doses it has no demonstrable toxic action on the liver, although Dundee (1955) showed that there was some evidence of liver dysfunction when doses in excess of 750 mg were given. In view of this it is important that the effects of the promising new non-barbiturate intravenous anaesthetic, propanidid (FBA.1420) be studied in detail and compared with those of the standard drug given in equivalent dosage under comparable conditions. This paper reports the findings of such an investigation in which the drugs were each used as main anaesthetics in normal clinical doses for minor operations and also in very large doses for more major body surface operations. For the sake of clarity the two parts of the study are presented separately.
EFFECT OF NORMAL DOSES
The choice of cases, method of anaesthesia and liver function tests were identical with those described in a previous paper on halothane hepatotoxicity (Kirwan et al., 1965) .
Method.
The investigation was carried out on healthy patients undergoing minor gynaecological operations at Musgrave Park Hospital, Balmoral, and Royal Victoria Hospital, Belfast. Although the anaesthesia was the same at the two institutions, there were some differences in laboratory techniques and the two series will be reported separately. Subjects were limited to those in whom pre-operative plasma pseudocholinesterase and serum glutamic pyruvate transaminase (s.g.p.t.) levels revealed no evidence of liver dysfunction.
Premedication varied at the two hospitals but was the same for the two intravenous agents (table I) . Anaesthesia was induced with approximately 4 mg/kg of the intravenous agent under study and maintained with 75 per cent nitrous oxide in oxygen (total flow of 8 l./min), supplementary intravenous injections being given as required.
Serum glutamic pyruvate transaminase was estimated in blood taken immediately before induction of anaesthesia and at 6 and 36 hours after operation. At Musgrave Park Hospital s.g.p.t. determinations were carried out by the method of Reitman and Frankel (1957) while that described by King (1960) was used at the Royal Victoria Hospital. Urine for urobilinogen determination was obtained immediately before operation and on the second or third postoperative day. In both hospitals it was tested by the modified Ehrlich's reaction (Watson, 1936) . At Musgrave Park Hospital, pseudocholinesterase was estimated by the method of de la Huerga, Yesnick and Popper (1952) while the Royal Victoria Hospital employed that described by Michel (1949) . Table I shows that the two drugs were studied on comparable groups of subjects. The higher total dose of propanidid, as compared with thiopentone, is due to the lesser cumulative effect of the non-barbiturate.
As in the previous study, the scatter of preopcrative s.g.p.t. readings did not form a normal distribution at either hospital and hence an average reading is only of limited value. For analysis the readings are divided into four groups and only alterations in this basic pattern of distribution were studied.
Results.
Although there was a slight increase in the average s.g.p.t. level with both drugs after operation (table II) , the changes in distribution of readings never reached the 5 per cent level of significance with either drug, neither was there any significant difference in the effects of the two drugs. In three instances with each drug (all at Royal Victoria Hospital) the postoperative s.g.p.t. levels exceeded levels, but these likewise showed no convincing evidence of postoperative hepatic dysfunction. It should also be stated that there was no evidence to suggest that the premedicant drugs used in this study had any effect on the findings.
The changes in urobilinogen excretion after anaesthesia are summarized in table IV, and these likewise fail to reveal a hepatotoxic action of either drug or any marked difference between the effects of the two agents. The results of this part of the study can be summarized as failing to reveal a hepatotoxic effect of small doses of either thiopentone or propanidid used for a standard operation. It also failed to demonstrate any difference between the action of these two drugs on liver function.
EFFECT OF LARGE DOSES

Method.
This part of the study was carried out entirely in the Royal Victorial Hospital, Belfast, and patients were undergoing body surface operations, mainly ligation and stripping of varicose veins. Premedication consisted of atropine 0.6 mg and anaesthesia was basically as described earlier except that very much larger doses of intravenous anaesthetic were required. In some cases before the beginning of this series it was i found to be difficult to maintain smooth anaesthesia with propanidid, and to obviate some of the risks it was decided to intubate all patients. This was carried out after injection of suxamethonium 50 mg and transtracheal injection of 4 ml of 4 per cent lignocaine. The oral tube was lubricated with lignocaine jelly and where necessary the lungs were gendy inflated with 75 per cent nitrous oxide in oxygen until spontaneous respiration was adequate.
Blood samples were withdrawn immediately before induction of anaesthesia, at the end of operation and at varying times during the first five postoperative days. Liver function tests included s.g.p.t. and pseudocholinesterase estimations as described earlier. In addition, serum bilirubin was estimated by the method of O'Hagan and associates (1957) , and serum alkaline phosphatase by standard auto-analyzer technique. No patients were excluded on grounds of abnormal control liver function tests though in none of them was there any clinical reason to suspect liver dysfunction. It was thought that information on the effect of the anaesthesia on such patients would be of special interest.
A final long-term assessment was accomplished by circularizing the general practitioners, who were asked to indicate whether there was any clinical evidence of liver dysfunction.
Results.
No difference was found between the liver function tests immediately before induction of anaesthesia and those immediately at the end of the operation and so these latter will not be shown.
For the sake of clarity, data on patients with normal pre-operative liver function will be presented first. Table V shows that the groups receiving the two drugs are broadly comparable, except for the much higher dose of propanidid as compared with thiopentone. Figure 1 shows the alterations that were found in the results of the tests after operation. The serum alkaline phosphatase readings are not included because they did not change from the pre-operative control levels. In this study three patients receiving 
Details of patients, dosage of intravenous agent, duration, and results of liver function tests in those patients who showed any abnormality in liver function postoperatively.
No. thiopentone and six receiving propanidid showed evidence of impairment of liver function following anaesthesia and surgery. These are described in detail in table VI. An early rise in serum bilirubin was the most frequent abnormal finding, but this was never great in degree or of long duration and the level had returned to normal in all cases by the third postoperative day. Apart from the frequency of changes, there was no difference between the effects of the two drugs on serum bilirubin levels.
Changes in serum pseudocholinesterase occurred later in both series (third to fourth postoperative day) and were likewise very small. In one case with propanidid there was a very marked rise in s.g.p.t. evident on the second postoperative day. This was not accompanied by any alteration in any of the other measured parameters and by the fifth day a return to normal levels had begun. An estimation carried out seven months later showed normal s.g.p.t., suggesting that the transient rise in s.g.p.t. represented a phase of adap-tation to the drugs used. This occurred to a lesser degree in one other case in which s.g.p.t. rose to 52 units. There were no s.g.p.t. changes in the thiopentone series.
In view of these changes a further statistical analysis was carried out on the data obtained in ten cases with each drug, in whom complete duplicate analysis of blood samples was done at least twice during the first five postoperative days. (These patients are already included in figure 1 and table VI.) Table VII shows a great similarity between the effects of the two agents, which only differed statistically in their effects on s.g.p.t. on the first two postoperative days. None of the average changes was of clinical significance. Table VIII gives details of a further series of seven patients, all of whom had some pre-operative abnormality in a liver function test, who received propanidid. Apart from the changes in serum bilirubin (similar to those in table VI), this shows no further evidence of a hepatotoxic action of propanidid. The questionnaire to the patients' general practitioners failed to reveal any clinical evidence of liver dysfunction in the first six months after anaesthesia.
DISCUSSION
It will be recalled that only the first part of this study deals with clinically used doses of the two intravenous agents, and this shows no evidence of hepatotoxic effect of either drug. While the larger doses show changes in postoperative serum bilirubin levels, these must be considered in relation to the operative procedures-stripping of varicose veins-which are associated with fairly extensive extravasation of blood. There is also the possibility of the injection of large volumes of non-isotonic and possibly haemolytic solutions contributing to these changes. The large volume of propanidid used (31-140 ml) as compared with thiopentone (14-34 ml) may have played a part in the differences found between the effects of the two drugs.
The findings with thiopentone support those of Walton, Saldamando and Egner (1951) and Dundee (1955) , who only detected evidence of hepatotoxicity after very large doses. There is nothing in this present study to suggest that propanidid differs from thiopentone in this respect, or that it can be incriminated as a potentially hepatotoxic drug. 
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